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AMENDMENTS TO THE CLAIMS 

The following listing of claims replaces all prior listings of claims m ihe present 
applicarion* 

What is claimed is: 

1. (Canceled) 

2. (Currently Amended) A memory module comprising a plurality of memory devices, which 
share a bus line, on a board, 

wherein ihe bus line connects tenninals of said plurality of memory devices in a srubless 
configuration and an end of said bus Ime is lenninated, [[and]] 
wherein at least a pan of said bus line is a strip line. 

wherein at least one of said plurality of memorv devices is a memory device in which a 
Mmination circuit is included, and 

wherein the memory device m which said termination circuit is jiid)u4gd terminates the end 
of said bus line . 

3. (Previously Presented) The memory module as defined by claim 2, w]tierein an effective 
characteristic impedance of said bus line is matched with a characteristic impedance of a line on a 
motherboard on which said memoiy module is mounted. 

4-6. (Canceled) 
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7, (Currently Amended) A [[The]] memory module as dofmod by olaim 2, comprising a 
pluroliiv of memory devices, which share a bus line, on a board, 

wherein the bus line comiecrs lennyxals of said plurality of memory devices in a stubless 
configuration and an end of said bus line is terminated. 

wherein ai leasi a part of said bus line is a snip line, 

wherein at least one of the plurality of memory devices comprises m on-chip terminator 
terminating said bus line by turning on a transfer gate that is provided between one end of a 
tennination resistor and a termination voltage, the other end of the teiroinaiiop resistor being 
connected to the terminal of said memory device connected to said bus line. 

8* (Currently Amended) A [[TbeJ] memory module as d e fin e d by claim 2: comprising a 
pluraliiv of memory devices, which share a bus line, on a board, 

wherein the bus line connects terminals of said plurality of memory devices in a stubless 
confieuration and an end of said bus line is germinated, 

wherem at leas; a pan of said bus line is a strip line, 

wherein at least one of the plurality of memory devices comprises an on-chip terminator 
comprising a furst transfer gate and a second transfer gate and terminating said bus line by turning 
on said first transfer gate and said second transfer gate. 

wherein said first transfer gate is coimected between one end of a fpt termination resistor 
and a high-potential power supply voltage, the other end of the first termipation resistor being 
cormected to the teiminal of said memory device copnected to said bus line, and 

wherein said second transfer g^te is connected between one end of a second termination 
resistor and a low-potential power supply voltage, the other end of the seqond tennination resistor 
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being connected to the tennmal of said memory device connected to said bus line. 

9, (Original) A memory module comprising a board on which a plurality of memory devices, 
which ^bare a bus line, are mounted on a front surfoce and a back sur&ce, 

wherein said bus hne is extended on the front surface of said board from a first module 
terminal to a via hole spaced from said first module lemunal and is connected to one end of a first 
smp line Through the via hole, 

wherein terminals of the memory devices mounted on the front sinrface of the board are 
connected to said first strip line each through a via hole, 

wherem said first strip line is extended in one direction and the other end, which is an end 
opposite to said one end, is connected to one end of a second strip line through a loop-back via 
hole, 

wherein said second strip line is extended in a direction opposite to said one direction, 

wherein terminals of the memory devices mounted on the back surface of the board are 
connected to said second strip line each through a via hole, 

wherem a termination circuit is provided near a second module terminal on the back 
surface of the board, and 

wherein said teraiination circuit is connected dxrougb a via hole to the other end of said 
second strip line that is looped. 

10, (Original) The memory module as defmed by claim 9 wherein, near a loop-back point of said 
bus line, a power supply layer and a ground layer, between which said strip line forming said bus 
line is provided, are connected by a bypass capacitor and/or conimon power supply layers or 
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ground layers are shorted. 

XJ, (Previously Presented) The memory module as defined by claim 2, \vherein signal terminals 
of said plurality of memory devices connected in the siubless conAguratioTi are comiecied at one 

point on ibe bus. 

12-14. (Canceled) 

15- (Curreptly Amended) A [[The]] memory module aa defined - by -e laim -aT comprising a 
plurality of memory devices, which share a bus line, on a board. 

wherem the bus Ime comiects terminals of said pluyality of memory devices in a smbless 
configuration and an end of said bus line is teimmaied. 

wherein at least a pan of said bus Ime is a sirip Iine> and 

wherein a rtsgiscer, conceded lo said bus line for converting signal?, is provided on the 
board of said memory modole. 

16, (Canceled) 

17. (Currently Amended) The memory module as defined by claim 2: 

wherein said memory devices each have a package board that makes an electrical 
connection between a memory chip pad and said board* and 

wherein said package board has a strip line for use as a signal Ime of said bus line in said 
package board. 
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18. (Previously Presented) The memory module as defined by claim 2, wherein said memory 
module is coniigured as a multi-chip module. 

19. (Previously PrescAtcdJ The memory module as defined by claim 2, wherein the board of said 
memory module is divided into a plurality of boards and said plxuality of.boards are each 
comiccied by inier-board connection means. 

20. (Canceled) 

21. (Curreofly Amended) a [[The]] memory module oc dofmod by olaim 2: comprising a 
plurality of memory devices, which share a bus Uae, on a board, 

wherein the bus line connects terminals of said plurality of n^emofv devices in a smbless 
configuration and an end of said bus line is terminated, 

wherem ai least a pan of said bus line is a strip line, 

wherein at least one of the plurality of memory devices and/or a register mounted on said 
memory module and connected to said bus line has an input teiminal and an output tetminal, 
instep of a two-way input/output terminal, for at least one two-way signal of said bus Une, and 

wherein said bus line has a one-way input signal Une atid a one-way output signal line, 
connected respectively to said input terminal and said output tenninalT instead of a two-way signal 
litie. 

22-24. (Canceled) 
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25, (Currently Amended) A memory system comprising: 

a sdi4 memory module comprising a plurajicy of memory devices, which share a bus line, 
on a board, wherein said bus line of said memory module includes a bus Une for a data signal, and 
wherein the bus line connects terminals of said plurality of memory devices m a smbless 
configuration and an end of said bus line is terminated; and 

a memory controller that sends a command/address signal to at leagt one of the plurality of 
memory devices of said memory module and transfers the data signal to md from sard memory 
device, 

wherein data lines between said memory controller and slots arc connected in a point to 
point configuration- 

26- (OriginalJ The memory system as defined by claim 25 wherein at least a part of said data 
lines between said memory controller and die slots is a strip line. 

27. (Original) The memory system as defined by claim 25 wherein a shield is provided between 
each two data lines. 

28. (Original) The memory system as defined by claim 25 wherein at lea^t one signal Une, which 
connects said memory controller and two slots in a T-branch structure, is inchtded. 

29. (Original) The memory system as defined by claim 28 wherein said signal line is a 
command/address 
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signal line. 

30- (Previously Presented) The memory sysiein as defined by cimm 25 \vberein said bus line is 
leiminaied by both said memory coniroUer and said memory module. 

31. (Origioal) The memory system as defined by claim 2S wherein one channel is divided into a 
plurality of slots. 

32, (Original) The mcmor> system as defined by claim 25 wherein said memory module has a 
memory device, which contains a termination circuit, on a board, wherein two memory devices 
mounted across said board and placed m opposing positions on a fiont surface of said board and a 
back surface of said board ore connected commonly to said bus line, and wherein said bus line is 
terminated by one of said two devices which is not accessed or driven. 

33- (Original) The memory system as defined by clmm 25 wherein a reference voltage {VreQ is 
generated by said memory controller and the memory device that terminates the bus line. 

34- (Previously Presented) The memory system as defined by claim 25: 

wherein said memory module is cormected to a motiierboard via a ponnecror, said 
motherboard having said memory controller mounted thereon, and 

wherein said coimeccor is a buirerfly type coimecior with a configuration in which said 
memory module is insened in a direction parallel to a surface of said motherboard, 
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35. (Previously Presented) The memory sysiem as defined by claim 25: 

wherein said memory module is connecied to a motherboard via a connector, said 
moiberboard havmg said memory controller mounted thereon, and 

wherein said memory module and/or said connector has cooling mi?ans. 

36. (Original) The memory system as defined by claim 25 wherein said memory controller has a 
logical threshold voltage output circuit that generdies a reference voltage, 

wherem the reference voltage output fimn said logical threshold vqliage output circuit is 
connected to snid memory module via a rcf€;i'cnce voltage lipe, 

wherein, in said memory module, an on-chip tejminaior on ihe memoiy device that 
includes a temunaiion circuit at the end of said bus line is connected to said reference voltage 
line, 

wherein a reference voltage terminal of the memory device connected to said bus line is 
connected to said reference vohage line, and 

wherein said logical threshold voltage output circuit has a push-pujl type driver circuit with 
the same configuration as that of a push-pull type driver circuit in an output circuit and an input 
teraunal and an output terminal of said push-pull type drive circuit are connected. 

37. (Previously Presented) The memory system as defined by cjaim 25 wherein said memory 
controller has a logical threshold voltage output circuit that generates a reference voltage, 

wherein the reference voltage output from a logical threshold voltage output circuit is 
connected to said memory module via a reference voltage line, 

wherein, in said memory module, an on-chip terminator on the memory device that 



PA(X1iM20*RCVDAT7/12/20l)6 2:30:19 PM (Eastern Dayllghtrimel'SVR:^^^ 



Jul-12-2006 02:31pni Fron-KATTENMUCHINISREPT 2129407049 T-863 P. 011/020 F-108 

App- No.: 10/628317 

includes ^ termiwiion circuit at ihe end of said bus line is connected to said reference voltage 
line, 

wherein a reference voltage terminal of the memory device connected to said bus line is 
connected to said reference voltage line, 

wherein said memory controller has an output circuit comprising an open drain type driver, 

wherein a gate temiinal of said open drain type driver is connected to an ouq?ut teiminal of 
a level conversion circuit that receives an internal signal and that perfonnis level conversion, 

wherein said logical threshold voltage output circuit has the level conversion circuit which 
ha> the saine configuration as tbar of said ouQ)Ut circuit and in which an inpui terminal and an 
output terminal are connected, and 

wherein an output of said level conversion circuit is connected to a. gal^ terminal of said 
open drain type driver for outputting the reference voltage, 

38- (Original) The memory system as defined by claim 25 wherein registq^ are provided on a 
naoiheiboard, each of said registers being connected to said bus line for performing signal 
conversion. 

39. (Previously Presented) The memory system as defined by claim 25: 

wherein at least one of tbe plurality of memory devices and/or a register mounted on said 

memory module and connecied to said bus line has an input terminal and an output lemjinaL 

instead of a two-way input/output terminal, for at leasx one two-way signal of said bus line, 
wherein said bus hne has a one*way input signal line and a one-way ou^ui signal line 

connected respectively to said input temiinal and said output termmal of said memory device or 
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said regisier, 

wherein said memory cojjux)Uer on a moiherboard has an output terminal and an input 
temunal corresponding lo signals from the input tenninal and the output tenninal of said memory 
device or said register, and 

wherem said output tenninal and said input terminal of said memory controller an? 
connected respectively lo said mput tenxiinal and said output terminal of aai4 memory device 
and/or said register each via said one-way line in a point-io-poinl configuration. 

40* (Previouikly Pre^ntird) The memory sysiem as dciincd by claim 25 wherein at lca:st one of 
the plurality of memory devices and/or a register mounted on said memory module axid connected 
to said bus line has an input terminal and an output tenninal separately, instead of having one 
inpui/outpul teiminal, for at least one two-way signal of said bus line, 

wherein said bus line has a one-way input signal line and a one-way output signal line 
connected respectively to said input terminal and said output lemunal of said memory device or 
said register, 

wherem said memory controller on a motherboard has an output temiinal and an input 
terminal correspondmg to signals fxom the input terminal and the output terminal of said memory 
device or said register, and 

wherein a daisy chain connection is made between said memory cqnnoljer and the slots of 
a plurality of said memory modules via said one-way input signal line and output signal line. 

41- (Previously Presented) The memory system as defined by claim 25: 

wherein at least one of the plurality of memory devices and/or a register mounted on said 

84l3Bb3o.| J J 
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memory module and coraiecied xo said bus line has an input Terminal and an output terminal 
separately, instead of having one input/output tennmal, tor at least one two-way signaj of said bus 
line, 

wherein said bus line has a one-way input signal line and a one-way output signal line 
connected respectively to said input terminal and said output terminal of said memory device or 
said register, 

wherein sa^d memory coniroller on a motherboard has an output terminal and an inpur 
temiinal corresponding to signals from the input lerminal and the output terminal of said memory 
aevice or said register, 

wherein said output terminal or said input terminal of said memorjf controller is connected 
respectively ro said input tenninal or said output terminal of a memory device mounted on said 
memory module in a slot at a starting position and/or said register via said one-way line, 

wherein, between said memory modules, the output terminal and the input terminal of said 
memory device in one slot and/or said register are connected respectively to the input lemunal 
and the output terminal of said memory device in a neighboring slot and/or said register through a 
connector and one-way lines, and 

wherein the output terminal or the input terminal of said memory device in a slot at an 
ending position and/or said register is connected to said input terminal or said output terminal of 
said memory controller via said one-way line of said modierboard. 

42- (Previously Presented) The memory system as defined by claim 25 wherein at least one of 
the plurality of memory devices and/or a register mounted on said meraop module and coimected 
to said bus line differentially transmits at least one signal of said bus line to or from said memory 
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controller on a moTherboar4 connected via a connecior. 

43, (Previously Fres««te4) The memory system as defined by claim 42: 

wherein, in said bus line, at least one line pair oat of a plurality of line pairs, over which 
the signal is diQerentially iraosmined, is composed of a first line and a second line which are 
complementary each other and are placed in this order in a connection fropa said merooiy 
controller to said connector, and 

wherein the positions of ihe firsi line and the second line of said line pair are exchanged 
and said lines are placed in order of said second line and said firsi line in a connection ftom said 
connector and sard memory module. 

44, (Previously Presented) The memory system as defined by claim 42: 

wherein, for a plaraUiy of hne pairs, a first Une pair and a second line pair are aliemaiely 
placed, said first Ime pair being composed of complementary signals whose positions are 
exchanged between a connection from said memory comroUer to said connector and a connection 
from said connector to said memdwy module, said second line pair being composed of 
complementary signals whose positions are not exchanged between the connection fi^>m said 
memory controller to said connector and the connecuon from said connector to said memory 
modtde. 

45, (Previously Presented) The memory module as defined by claim 2, wherein the bus line is 
approximately parallel to a short adc of the memory module. 
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46. (Currently Amended) The memory module as defined by claim 2. wherein the bus line 
fonns a right angle with a [J^the]] connector. 

47. (|*reviously Presented) The memory module as defined by claim 2, wherein the teraiinals of 
the memory module are disposed on a front surface and a back surface of the memory module. 

48. (Previously Presented) The memory system as defined by claim 25, wherein the bus line is 
approximately parallel to a shon side of the memory module. 

49- (Currently Amended) The memory system as defined by claim 25, wherein the bus line 
fi>ims a right angle with a [[the]] connector. 

50- (Previously Presented) The memory system as defined by claim 25» wherein the teraiinals of 
the memory module are disposed on a fix>nt surface and a back surface of the memory module. 
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